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ABSTRACT
Introduction: The glucagon-like peptide-1
receptor analogue (GLP-1RA) semaglutide is
associated with improvements in glycaemia and
cardiovascular risk factors in clinical trials. The
aim of this study was to examine the real-world
impact of semaglutide administered by injec-
tion in people with type 2 diabetes (T2D) across
three secondary care sites in Wales.
Methods: A retrospective evaluation of 189
patients with T2D initiated on semaglutide
between January 2019 and June 2020 with at
least one follow-up visit was undertaken.
Results: At baseline, participants had a mean
age of 61.1 years, mean glycated haemoglobin
(HbA1c) of 77.8 mmol/mol (9.3%) and mean
body weight of 101.8 kg. At 6 and 12 months of
follow-up, mean HbA1c reductions of
13.3 mmol/mol (1.2%) and 16.4 mmol/mol
(1.5%), respectively, were observed, and mean
weight loss at 6 months was 3.0 kg (all
p\0.001). At 12 months, there were significant
reductions in total cholesterol (0.5 mmol/L) and
alanine transaminase (4.8 IU/L). Patients naı̈ve
to GLP-1RAs or with higher baseline HbA1c at
baseline had greater glycaemic reductions,
although clinically significant HbA1c reduc-
tions were also observed in those who switched
from other GLP-1RAs, whose body mass index
was\ 35.0 and[35.0 kg/m2 or who had lower
baseline HbA1c. Semaglutide was generally well
tolerated, although adverse-effects limited use
in 18 patients (9.5%).
Conclusion: Semaglutide provided clinically
and statistically significant reductions in
HbA1c, body weight, lipids and liver enzymes.
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Why carry out this study?
The glucagon-like peptide-1 receptor
analogue (GLP-1RA) semaglutide is
associated with improved glycated
haemoglobin (HbA1c) and metabolic risk
factors in clinical trials; however, the real-
world impact of semaglutide in people
with type 2 diabetes has not been well
studied.
This retrospective observational study
investigated changes in HbA1c, body
weight and other clinical and biochemical
variables associated with semaglutide use.
What was learned from the study?
Semaglutide use was associated with
significant reductions in body weight and
HbA1c over 6–12 months. There were also
significant reductions in total cholesterol
and alanine transaminase at 12 months.
Patients naı̈ve to GLP-1RAs or with higher
baseline HbA1c had greater HbA1c
reductions. However, clinically significant
HbA1c reductions were also observed in
those who switched from other GLP-1RAs,
had body mass index of\35.0
and[ 35.0 kg m2 or had lower baseline
HbA1c.
DIGITAL FEATURES
This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13651214.
INTRODUCTION
Type 2 diabetes (T2D) is a complex metabolic
disorder associated with obesity, hypertension,
dyslipidaemia and complications that include
cardiovascular, hepatic and renal disease; these
complications impart significant morbidity and
premature mortality [1, 2]. Whilst pharma-
cotherapies for T2D have largely focussed on
glycaemic control, there is growing clinical and
regulatory interest in optimising modifiable risk
factors for complications of T2D. The impor-
tance of dietary and pharmacological interven-
tions on cardiovascular outcomes in persons
with T2D is highlighted by the benefits of risk
factor modification [3, 4] and adverse cardio-
vascular consequences of some previous phar-
macological therapies for T2D [5].
Pharmacological interventions to reduce car-
diovascular disease will reduce the financial
burden associated with T2D treatment, since
the cost of treating the complications of T2D is
greater than treating the disease itself [6]. Hence
diabetes therapies which have a multifactorial
approach to reduce complications (e.g. glucose,
weight, blood pressure, lipids) are of major
interest.
Cardiovascular outcome trials (CVOTs) have
reported reduced major adverse cardiovascular
events, including cardiovascular death, non-fa-
tal stroke or myocardial infarction, in associa-
tion with glucagon-like peptide-1 receptor
analogue (GLP-1RA) therapy [7]. Indeed, there is
strong rationale for the use of GLP-1RAs in
people with T2D and obesity, and these drugs
are generally recommended in a subgroup of
people with poorly controlled T2D and obesity
as a second- or third-line therapy [8, 9]. These
agents enhance the incretin effect to augment
glucose-mediated insulin release from the pan-
creatic b-cells and to diminish glucagon release
from the a-cells, thereby reducing blood glucose
levels. Furthermore, GLP-1RAs delay gastric
emptying and enhance centrally mediated
hypothalamic satiety, two factors which may
account for the observed weight loss associated
with these agents. The once-weekly GLP-1RA
semaglutide is the most recently licenced
injectable GLP-1RA and is associated with clin-
ically significant improvements in metabolic
and cardiovascular risk factors [10]. In the
SUSTAIN-6 trial, these benefits included a
reduction in body weight (2.9–4.4 kg), systolic
blood pressure (SBP) (3.4–5.4 mmHg) and
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glycated haemoglobin (HbA1c; 11.9–-
15.4 mmol/mol [1.1–1.4%]), along with reduc-
tions in total cholesterol and serum
triglycerides [11]. Whilst semaglutide is some-
times associated with gastrointestinal distur-
bance, it is generally well tolerated [11, 12].
Clinical trial and real-world evidence do not
always correlate as there may be differences in
patient selection (e.g. HbA1c, body weight) and
medication adherence [13]. Within clinical
practice, real-world experience and the experi-
ence of peers adds to the contribution of clinical
trial data. Our aim was to examine the real-
world impact of injectable semaglutide on glu-
cose control and cardiovascular risk factor con-
trol in people with T2D treated in secondary
care diabetes clinics.
METHODS
A total of 189 people with T2D initiated on
semaglutide between January 2019 and June
2020 with at least one follow-up visit were
identified using a local electronic database.
These patients attended clinical follow-up visits
in local diabetes secondary care clinics across
three hospital sites (Morriston hospital, Neath
Port Talbot hospital and Singleton hospital).
Original analysis of these data was performed in
November 2020.
We examined changes in routinely collected
clinical variables, including SBP, diastolic blood
pressure (DBP), body weight and body mass
index (BMI), and biochemical variables,
including HbA1c, lipids (total cholesterol,
triglycerides, high-density lipoprotein [HDL]),
alanine transaminase (ALT) and serum crea-
tinine, at follow-up visits. As patients were not
initiated on semaglutide at the same time, 63 of
the 189 patients had a 12-month follow-up visit
at whichtime biochemical data were collected.
All patients with at least one follow-up visit
were included in the analysis. Clinic letters were
used to determine the reason for clinician
choice of semaglutide and diabetes medication.
We compared the effects of semaglutide in
three subgroups defined by (1) previous GLP-
1RA usage (GLP-1RA groups); (2) baseline gly-
caemic control (glycaemic control groups); and
(3) baseline BMI (BMI groups). In the GLP-1RA
groups, we compared the effects of semaglutide
in patients with previous GLP-1RA usage versus
those naı̈ve to GLP-1 therapy. In the glycaemic
control groups, we compared patients with
baseline poor control versus moderate control
using a HbA1c C 75 mmol/mol (9.0%) cutoff to
define patients with poor glycaemic control.
The HbA1c cutoff of 75 mmol/mol (9.0%) was
used because this is a level above which physi-
cians would usually consider insulin therapy
rather than additional oral agents. The National
Institute for Health and Care Excellence (NICE)
in the UK recommend considering insulin
therapy if HbA1c is C 75 mmol/mol (9.0%) [9].
In the BMI groups, we compared patients with a
baseline BMI\35.0 kg/m2 with those with a
baseline BMI C 35.0 kg/m2. The BMI cutoff
35.0 kg/m2 was used in line with NICE guidance
which recommends considering GLP-1RA ther-
apy for those persons with BMI C 35.0 kg/m2
[9].
Compliance with Ethics Guidelines
Ethics committee approval was not required as
this analysis was conducted as part of a service-
based evaluation project to examine the effects
of semaglutide therapy, which is routine in our
local practice following the introduction of new
diabetes therapies.
Statistical Analysis
Statistical analysis was performed using SPSS
version 26 (IBM Corp., Armonk, NY, USA).
Results for continuous variables are presented as
the mean and standard deviation (SD). The
paired t-test was used to compare mean changes
in clinical and biochemical measures at the
6-month follow-up. Repeated measure analysis
of variance (ANOVA) with post-hoc analysis was
used to compare biochemical measures at the 6-
and 12-month visits. Baseline parameters in the
subgroup analysis were compared by indepen-
dent sample t test. The effects of semaglutide in
the subgroup analysis were examined using
one-way ANOVA (general linear model).
Change in each group over time was tested
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separately if the interaction was significant. p




Pre-semaglutide therapy, 87 (46.0%) of the
participants were male, with a mean age (± SD)
of 61.1 (± 11.2) years, HbA1c of 77.8 (± 17.9)
mmol/mol (9.3 [± 1.8%]), body weight of 101.8
(± 19.5) kg, BMI of 35.6 (± 6.6) kg/m2 and
serum creatinine of 83.8 (± 35.0) lmol/L. Prior
to commencing semaglutide, 142 (75.1%)
patients were prescribed metformin, 66 (34.1%)
a sulphonyurea, nine (4.8%) pioglitazone, 43
(22.2%) a dipeptidyl peptidase-4 (DPP-4) inhi-
bitor, 89 (47.1%) a sodium-glucose co-trans-
porter-2 (SGLT-2) inhibitor and 83 (43.9%)
insulin. Interestingly, 82 (43.4%) patients were
previously prescribed a different GLP-1RA (60
liraglutide, 17 dulaglutide, 4 exenatide once-
weekly, 1 lixisenatide). Pharmacological thera-
pies for T2D prescribed to patients prior to
semaglutide initiation is presented in Fig. 1. As a
result of initiating semaglutide, pre-existing
GLP-1RA therapy and DPP-4 inhibitor therapies
were discontinued in 82 (43.4%) and 43 (22.2%)
participants, respectively. Reasons for initiating
or switching to semaglutide included: fewer
injections (11.6%), the need for weight loss
(17.5%), inadequate glycaemic control (38.1%)
Fig. 1 Diabetes therapies used by patients prior to the
initiation of semaglutide. DDP-IVi Dipeptidyl peptidase
IV inhibitor, GLP-1RA glucagon-like peptide-1 receptor
analogue, Met metformin, SGLT2i sodium-glucose co-
transporter-2 inhibitor, SU sulfonylureas, TZD
thiazolidinediones
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or both the need for weight loss and inadequate
glycaemic control (32.8%).
Changes in Metabolic Risk Factors
At 6 months following semaglutide initiation,
there were significant improvements in mean
HbA1c of 13.3 mmol/mol (1.2%) and a mean
weight loss of 3.0 kg (both p\ 0.001). There
were statistically significant reductions in the
mean SBP (1.8 mmHg) and serum triglycerides
(0.4 mmol/L) (both p = 0.04). There were no
significant changes in the DBP, total choles-
terol, HDL, ALT or serum creatinine at the
6-month follow-up visit. These data are shown
in Table 1.
Following 12 months of therapy with
semaglutide, there were only limited data
available to evaluate changes in SBP, DBP and
body weight. Exploratory analysis of the avail-
able biochemical follow-up data revealed sig-
nificant reductions in HbA1c (16.4 mmol/mol
[1.5%], p\0.001), total cholesterol (0.5 mmol/
L, p\ 0.001) and ALT (4.8 IU/L, p = 0.02). These
data are presented in Table 2.
Subgroup Analyses
GLP-1RA Groups
There were no statistically significant differ-
ences in baseline characteristics (age, BMI,
weight, blood pressure, HbA1c and lipid profile)
between the two GLP-1RA groups. Patients
naı̈ve to GLP-1RA at baseline had a mean HbA1c
reduction of 15.3 mmol/mol (12.1–18.4
mmol/mol [1.4%]) at 6 months compared with
a reduction of 10.6 mmol/mol (7.2–14.0
mmol/mol [1.0%]) in those switched from a
different GLP-1RA. The ANOVA showed an
interaction (p\ 0.04), indicating significantly
greater response in patients with no previous
exposure to GLP-1RA. At 6 months, there was a
mean reduction in the BMI of 1.7 (0.8–2.7) kg/
m2 in those with previous GLP-1RA use com-
pared with a reduction of 1.1 (0.7–1.5) kg/m2 in
those naı̈ve to GLP-1RA therapy (interaction
not significant, p = 0.14). These data are shown
in Fig. 2.
Glycaemic Control Groups
We chose a priori to divide participants into
glycaemic control groups based on a HbA1c
cutoff of 75 mmol/mol (9.0%), with the aim to
Table 1 Changes in metabolic risk factors at 6 months




Mean difference from baseline p value
HbA1c (mmol/mol) 77.2 ± 17.8 63.9 ± 16.9 – 13.3 \ 0.001**
SBP (mmHg) 132.7 ± 18.0 130.9 ± 15.4 – 1.8 0.04*
DBP (mmHg) 76.9 ± 10.5 79.1 ± 10.9 ? 2.2 0.29
Body weight (kg) 100.5 ± 15.4 97.5 ± 16.2 – 3.0 \ 0.001**
Total cholesterol (mmol/L) 4.2 ± 1.1 4.2 ± 3.4 0.0 0.91
Triglycerides (mmol/L) 2.8 ± 2.1 2.4 ± 2.2 – 0.4 0.04*
HDL (mmol/L) 1.2 ± 0.5 1.1 ± 0.4 – 0.1 0.17
ALT (IU/L) 30.2 ± 19.9 28.2 ± 16.8 – 2.0 0.17
Creatinine (lmol/L) 81.0 ± 31.7 82.8 ± 32.5 ? 1.8 0.20
This table summarises changes in metabolic risk factors observed at 6 months following initiation of semaglutide therapy
Data are presented as the mean ± standard deviation (SD)
ALT Alanine transaminase, DBP diastolic blood pressure, HbA1c glycated haemoglobin, HDL high-density lipoprotein,
SBP systolic blood pressure
*Statistically significant at p B 0.05, **Statistically significant at p B 0.001, paired t test
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compare changes in clinical measurements, as
this cutoff is the HbA1c threshold recom-
mended by NICE to consider insulin initiation
[9] and previous studies have observed greater
HbA1c reductions in those with a greater base-
line HbA1c [14]. Patients with a pre-treatment
HbA1c C 75 mmol/mol (9.0%) demonstrated
significant reductions in HbA1c of 17.7
(13.9–21.5) mmol/mol (1.6%) at 6 months,
compared with a mean reduction of 8.4
(6.4–10.4) mmol/mol (0.8%) in those with a
baseline HbA1c\ 75 mmol/mol (9.0%) (inter-
action p\0.001). At 6 months, there was a
mean weight loss of 3.3 (1.7–5.0) kg in those
with HbA1c C 75 mmol/mol (9.0%) and 3.4
(2.1–4.7) kg in those with
HbA1c\ 75 mmol/mol (9.0%) (interaction not
significant, p = 0.93). At 6 months, there was
also a mean BMI reduction of 1.4 (0.6–2.1) kg/
m2 in those with baseline HbA1c C
75 mmol/mol (9.0%) and 1.3 (0.8–1.8) kg/m2 in
those with baseline HbA1c\75 mmol/mol
(9.0%) (interaction not significant, p = 0.91).
These data are shown in Fig. 2.
BMI Groups
We examined changes in clinical measurements
grouped by pre-treatment BMI in 144 subjects
with available baseline BMI and follow-up data.
Participants were divided into two groups
defined by baseline BMI of 35.0 kg/m2. This BMI
cutoff was selected as people with diabetes and a
BMI C 35.0 kg/m2 are generally recommended
to commence GLP-1RA therapy [9] and the
Table 2 Changes in metabolic risk factors over 12 months of follow-up
Metabolic risk factors Baseline 6 months 12 months p value
HbA1c (mmol/mol) (n = 63) 77.3 ± 18.9 62.8 ± 16.1 60.9 ± 17.0 \ 0.001**
Total cholesterol (mmol/L) (n = 53) 4.2 ± 1.1 3.7 ± 0.9 3.7 ± 0.9 \ 0.001**
Triglycerides (mmol/L) (n = 53) 2.8 ± 1.7 2.6 ± 3.0 2.1 ± 1.4 0.15
HDL (mmol/L) (n = 53) 1.2 ± 0.5 1.1 ± 0.4 1.1 ± 0.4 0.22
ALT (IU/L) (n = 37) 30.3 ± 15.6 25.0 ± 12.5 25.5 ± 14.5 0.02*
Creatinine (lmol/L) (n = 59) 84.2 ± 32.2 85.8 ± 34.1 85.3 ± 36.4 0.75
This table summarises changes in metabolic risk factors at 6 and 12 months following initiation of semaglutide
Data presented as the mean ± SD
*Statistically significant at p B 0.05, **Statistically significant at p B 0.001, repeated-measures analysis of variance (ANOVA)
Fig. 2 Mean changes in glycated haemoglobin (HbA1c), body weight and body mass index (BMI) in the between-group
comparison (general linear model)
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median baseline BMI of this cohort was 34.9 kg/
m2. At baseline, patients with BMI\ 35.0 kg/m2
were older than those with BMI C 35.0 kg/m2
(63.0 ± 10.6 vs. 58.5 ± 11.5 years, p = 0.02),
but there were no significant differences in
blood pressure, HbA1c and lipid profiles. At 6
months, patients with a baseline BMI C 35.0 kg/
m2 had a mean reduction in HbA1c of 15.4
(11.5–19.3) mmol/mol (1.4%), compared with a
mean reduction of 11.8 (9.1–14.6) mmol/mol
(1.1%) in those with a baseline BMI\35.0 kg/
m2 (interaction not significant, p = 0.14).
Patients with BMI\ 35.0 kg/m2 had a mean
weight loss of 3.2 (1.9–4.5) kg at 6 months,
compared with 3.6 (1.9–5.2) kg in those with a
baseline BMI C 35.0 kg/m2 (interaction not
significant, p = 0.77). Those with a baseline
BMI\35.0 kg/m2 had a mean BMI reduction of
1.0 (0.5–1.4) kg/m2 compared with a mean
reduction of 1.8 (1.0–2.6) kg/m2 in those with
baseline BMI C 35.0 kg/m2 (interaction not
significant, p = 0.06). These data are presented
in Fig. 2.
Safety and Acceptability
Of the 189 patients with at least one follow-up
visit, semaglutide was discontinued in 18
patients (9.5%) because of nausea and vomiting
(n = 12), diarrhoea (n = 4), abdominal cramps
(n = 1) or tiredness (n = 1). Dose increases were
limited in 11 patients (5.8%) by nausea and
vomiting (n = 5), dyspepsia (n = 4), abdominal
cramps (n = 1) and diarrhoea (n = 1). The
remaining 160 patients (84.7%) continued to
use semaglutide without significant side-effects.
In participants who switched from an alter-
native GLP-1RA, semaglutide was started at a
dose of 0.25 mg weekly in 21 (25.6%) people,
0.5 mg weekly in 52 (63.4%) people and 1.0 mg
weekly in nine (11.0%) people. In those who
switched from an alternative GLP-1RA,
semaglutide was discontinued in five (6.1%)
people compared with 13 (12.1%) of those pre-
viously naı̈ve to GLP-1RA. Dose increases were
limited by side-effects in three (3.7%) people
switching GLP-1RA and in eight (4.4%) people
naı̈ve to GLP-1RA treatment.
DISCUSSION
The focus of pharmacological therapy for T2D
extends beyond glycaemic control, to reduce
cardiovascular and renal morbidity and mor-
tality. Previous trial data support benefits in
glucose control, weight reduction, cardiovascu-
lar risk factors and outcomes associated with
once-weekly injectable semaglutide in people
with T2D. Indeed, superiority for improved
HbA1c and weight loss has been observed for
semaglutide versus placebo [11, 15], DPP-4
inhibitors [16], SGLT-2 inhibitors [17], basal
insulin [18, 19] and other GLP-1RAs [20–22].
Whilst CVOT results are supportive of a
favourable effect of semaglutide (and other
GLP-1RAs) on cardiovascular and renal out-
comes [23], there is a lack of real-world and
published peer-based experience to corroborate
this impact in routine diabetes clinical practice.
In this clinically based analysis of 189
patients with T2D, semaglutide was associated
with clinically important improvements in
HbA1c of 13.3 mmol/mol (1.2%) and
16.4 mmol/mol (1.5%) at 6 and 12 months,
respectively, and a mean weight loss of 3.0 kg at
6 months. Additionally, significant reductions
in blood pressure and triglycerides were noted
at 6 months and in total cholesterol and ALT at
12 months. These results are comparable with
those observed in the SUSTAIN-6 trial which
noted a HbA1c reduction of 11.9–-
15.4 mmol/mol (1.1–1.4%), a weight loss of
2.9–4.4 kg and a reduction in SBP of 3.4–-
5.4 mmHg [11]. As a result of a considerable
amount of missing data for body weight, BMI,
SBP and DBP at 12 months, directly
attributable to the reduced face-to-face consul-
tations during the COVID-19 pandemic, statis-
tical analysis at the 12-month follow-up visit
was limited. At the 6-month follow-up visit,
however, we noted a statistically significant
reduction in SBP of 1.8 mmHg.
Further findings from this analysis include a
significant reduction in total cholesterol
(0.5 mmol/L) at 12 months. Similar findings
were noted in the SUSTAIN-6 trial, with signif-
icant reductions in total cholesterol in those
taking semaglutide 0.5 mg and triglycerides in
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those taking semaglutide 1.0 mg [23]. The pre-
sent analysis also noted a 4.8 IU/L reduction in
serum ALT associated with semaglutide use,
representing a 15.8% reduction from baseline.
This is comparable to results from a previous
study investigating the impact of semaglutide
on liver enzymes, which reported an ALT
reduction of 6–21% in those with elevated
baseline ALT. Given our population had a nor-
mal baseline mean ALT, it will be interesting to
see the effect of semaglutide and other GLP-
1RAs in more specific populations, such as those
with non-alcoholic steatohepatitis (NASH) in
the ongoing SEMA-NASH study [24].
Previous real-world analyses of semaglutide
in patients with T2D have shown significant
benefits. One study of 107 American patients
with T2D found that semaglutide improved
HbA1c by 14 mmol/mol (1.3%), with the
greatest improvements in those with no previ-
ous GLP-1RA use or worse glycaemic control
[25]. A more recent and larger study of 937
Canadian patients with T2D observed an
improvement of 11.3 mmol/mol (1.03%) and a
weight loss of 3.9 kg over 6 months [26]. Simi-
larly, the findings in this analysis found greater
improvements in HbA1c in people naı̈ve to
GLP-1RA and in those with worse baseline gly-
caemic control. However, these results also
demonstrate that clinically significant reduc-
tions in HbA1c and body weight were noted in
people who switched from other GLP-1RAs and
with relatively well-controlled HbA1c. Interest-
ingly, we observed important reductions in
HbA1c in those with baseline BMI C 35.0 kg/m2
or\35.0 kg/m2, although there was not a sig-
nificant difference in HbA1c reduction between
the groups. As expected, those with baseline
BMI C 35.0 kg/m2 demonstrated a greater
reduction in BMI, although this did not reach
statistical significance (p = 0.06). Consistent
with previous studies [14], these results
demonstrate that semaglutide initiation in
those with poorer baseline
HbA1c C 75 mmol/mol (9.0%) resulted in a
greater HbA1c reduction, in a population who
would have traditionally required insulin ther-
apy. However, a clinically important reduction
in HbA1c of 8.4 mmol/mol (0.7%) was noted in
those even with relatively well-controlled
HbA1c\ 75 mmol/mol (9.0%). Our findings
therefore support the initiation of semaglutide
in people who have used other GLP-1RAs, have
a BMI\ 35.0 kg/m2 and have
HbA1c\ 75 mmol/mol (9.0%) in addition to
the already known benefits in those with poorly
controlled HbA1c, significant obesity or naivety
to GLP-1RA therapy. In the UK, this finding
challenges current NICE guidance which gen-
erally recommends the use of GLP-1RAs in
those with a BMI[ 35.0 kg/m2 or obesity-re-
lated comorbidity and initiation of insulin
when HbA1c[75 mmol/mol (9.0%) [9]. The
results of the present analysis support published
findings and add further to the analysis of
changes in ALT, lipids and serum creatinine.
Semaglutide was generally well-tolerated,
though side-effects including nausea and vom-
iting, diarrhoea and abdominal cramps limited
use in 18 patients (9.5%). This is lower than the
discontinuation rate observed in the SUSTAIN-6
trial in which 216 participants (13.1%) discon-
tinued semaglutide due to gastrointestinal or
other side effects; the period of drug exposure in
SUSTAIN-6 was, however, longer at 2 years. We
did not identify any patient admitted to hospi-
tal due to semaglutide use including pancreati-
tis or for any other reason. Further real-world
studies to evaluate semaglutide adherence and
acceptability would be important and of clinical
interest.
Limitations
This study has some important limitations.
Given the restrictions associated with the
Covid-19 pandemic there was limited follow-up
and therefore less data collected with respect to
variables such as body weight and blood pres-
sure in this cohort. However, biochemical
monitoring continued over this period, and the
limited follow-up did not significantly limit the
analysis of changes in HbA1c or other serum
tests. Given the retrospective nature of this
analysis, the study is prone to the biases affect-
ing this type of study and was also limited by a
lack of a control group. Real-world assessment
of the impact of semaglutide on major adverse
cardiovascular events, such as myocardial
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infarction, stroke or cardiovascular death, and
assessment of impact on microvascular out-
comes, including ophthalmic and renal disease,
were limited by the 12-month duration of fol-
low-up and would be an important observation
in future studies with longer follow-up.
CONCLUSIONS
In this retrospective observational study of
people with T2D treated in secondary diabetes
clinics, semaglutide use was associated with
clinically and statistically important reductions
in HbA1c, body weight, BMI, total cholesterol
and ALT. Our results support the addition of
semaglutide in all patients with T2D and no
contraindication, especially in those with
poorer glycaemic control, greater body weight
and/or naivety to GLP-1RA use.
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2. Baena-Dı́ez JM, Peñafiel J, Subirana I, et al. Risk of
cause-specific death in individuals with diabetes: a
competing risks analysis. Diabetes Care. 2016;39:
1987–95.
3. Gaede P, Vedel P, Larsen N, Jensen GVH, Parving
H-H, Pedersen O. Multifactorial intervention and
cardiovascular disease in patients with type 2 dia-
betes. N Engl J Med. 2003;348:383–93.
4. Gaede P, Lund-Andersen H, Parving H-H, Pedersen
O. Effect of a multifactorial intervention on mor-
tality in type 2 diabetes. N Engl J Med. 2008;358:
580–91.
5. Nissen SE, Wolski K. Effect of rosiglitazone on the
risk of myocardial infarction and death from car-
diovascular causes. N Engl J Med. 2007;356:
2457–71.
6. Hex N, Bartlett C, Wright D, Taylor M, Varley D.
Estimating the current and future costs of type 1
and type 2 diabetes in the UK, including direct
health costs and indirect societal and productivity
costs. Diabet Med. 2012;29:855–62.
7. Kristensen SL, Rørth R, Jhund PS, Docherty KF,
Sattar N, Preiss D, et al. Cardiovascular, mortality,
and kidney outcomes with GLP-1 receptor agonists
in patients with type 2 diabetes: a systematic review
and meta-analysis of cardiovascular outcome trials.
Lancet Diabetes Endocrinol. 2019;7:776–85.
8. American Diabetes Association. 9. Pharmacologic
approaches to glycemic treatment: standards of
medical care in diabetes—2020. Diabetes Care.
2020;43:S98–S110.
9. National Institute for Health and Care Excellence
(NICE). Type 2 diabetes in adults: management.
NICE guideline [NG28]. 2019. https://www.nice.
org.uk/guidance/ng28/chapter/1-
Recommendations#blood-glucose-management-2
Accessed 9 Jan 2021.
10. Chudleigh RA, Bain SC. Semaglutide injection for
the treatment of adults with type 2 diabetes. Expert
Rev Clin Pharmacol. 2020;13(7):675–84.
11. Marso SP, Bain SC, Consoli A, et al. Semaglutide
and cardiovascular outcomes in patients with type
2 diabetes. N Engl J Med. 2016;375:1834–44.
12. Peter R, Bain SC. Safety of injectable semaglutide for
type 2 diabetes. Expert Opin Drug Saf. 2020;19:
785–98.
13. Carls GS, Tuttle E, Tan RD, et al. Understanding the
gap between efficacy in randomized controlled tri-
als and effectiveness in real-world use of GLP-1 RA
and DPP-4 therapies in patients with type 2 dia-
betes. Diabetes Care. 2017;40:1469–78.
14. Babenko AY, Savitskaya DA, Kononova YA, et al.
Predictors of effectiveness of glucagon-like peptide-
1 receptor agonist therapy in patients with type 2
diabetes and obesity. J Diabetes Res. 2019:1365162.
15. Sorli C, Sichi H, Tsoukas GM, et al. Efficacy and
safety of once-weekly semaglutide monotherapy
versus placebo in patients with type 2 diabetes
(SUSTAIN 1): a double-blind, randomised, placebo-
controlled, parallel-group, multinational, multi-
centre phase 3a trial. Lancet Diabetes Endocrinol.
2017;5:251–60.
16. Ahrén B, Masmiquel L, Kumar H, et al. Efficacy and
safety of once-weekly semaglutide versus once-daily
sitagliptin as an add-on to metformin, thiazo-
lidinediones, or both, in patients with type 2 dia-
betes (SUSTAIN 2): a 56-week, double-blind, phase
3a, randomised trial. Lancet Diabetes Endocrinol.
2017;5:341–54.
17. Lingvay I, Catarig A-M, Frias JP, et al. Efficacy and
safety of once-weekly semaglutide versus daily
canagliflozin as add-on to metformin in patients
with type 2 diabetes (SUSTAIN 8): a double-blind,
phase 3b, randomised controlled trial. Lancet Dia-
betes Endocrinol. 2019;7:834–44.
18. Aroda VR, Bain SC, Cariou B, et al. Efficacy and
safety of once-weekly semaglutide versus once-daily
insulin glargine as add-on to metformin (with or
without sulfonylureas) in insulin-naive patients
with type 2 diabetes (SUSTAIN 4): a randomised,
open-label, parallel-group, multicentre, multina-
tional, phase 3a trial. Lancet Diabetes Endocrinol.
2017;5:355–66.
19. Rodbard HW, Lingvay I, Reed J, et al. Semaglutide
added to basal insulin in type 2 diabetes (SUSTAIN
5): a randomized, controlled trial. J Clin Endocrinol
Metab. 2018;103:2291–301.
20. Ahmann AJ, Capehorn M, Charpentier G, et al.
Efficacy and safety of once-weekly semaglutide
versus exenatide ER in subjects with type 2 diabetes
(SUSTAIN 3): a 56-week, open-label, randomized
clinical trial. Diabetes Care. 2017;43:1–9.
21. Pratley RE, Aroda VR, Lingvay I, et al. Semaglutide
versus dulaglutide once weekly in patients with
type 2 diabetes (SUSTAIN 7): a randomised, open-
Diabetes Ther
label, phase 3b trial. Lancet Diabetes Endocrinol.
2018;6:1–12.
22. Capehorn MS, Catarig A-M, Furberg JK, et al. Effi-
cacy and safety of once-weekly semaglutide 1.0 mg
vs once-daily liraglutide 1.2 mg as add-on to 1–3
oral antidiabetic drugs in subjects with type 2 dia-
betes (SUSTAIN 10). Diabetes Metab. 2020;46:
100–9.
23. Williams DM, Evans M. Semaglutide: charting new
horizons in GLP-1 analogue outcome studies. Dia-
betes Ther. 2020;11:2221–35.
24. Novo Nordisk A/S. Investigation of efficacy and
safety of three dose levels of subcutaneous
semaglutide once daily versus placebo in subjects
with non-alcoholic steatohepatitis. 2020. https://
clinicaltrials.gov/ct2/show/NCT02970942. Acces-
sed 9 Jan 2021.
25. Visaria J, Dang-Tan T, Petraro PV, Nepal BK, Willey
V. 1006-P: real-world effectiveness of semaglutide
in early users from a U.S. commercially insured (CI)
and medicare advantage (MA) population. Dia-
betes. 2019;68(Suppl 1):1006-P. https://doi.org/10.
2337/db19-1006-P.
26. Brown RE, Bech PG, Aronson R. Semaglutide once
weekly in people with type 2 diabetes: Real-world
analysis of the Canadian LMC diabetes registry
(SPARE study). Diabetes Obes Metab. 2020;22(11):
2013–20. https://doi.org/10.1111/dom.14117.
Diabetes Ther
